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Abstract of JP2002051783 

PROBLEM TO BE SOLVED: To provide a method for rapidly detecting/determining ail the microbial 
species belonging to eubacteria. SOLUTION: This method is a method for detecting/determining only 
specific species in various eubacteria groups and includes the following steps: (1) a polymerase chain 
reaction which uses a probe obtained by adding a fluorescent pigment to an oligonucleotide containing 
the sequence of 104th to 126th from the sense side of a DNA sequence encoding 16S rRNA in 
eubacteria on the numbering of the DNA sequence encoding 16S rRNA in Escherichia coli or its 
complementary sequence and a primer designed on the basis of a variation domain sequence present 
in the upstream and downstream sides of the above probe; and (2) a measurement for fluorescence 
intensity on the fluorescence wavelength of the changed probe. 
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(54) imozm mmmofcin • 

(57) [£»] 

t*as • jatt6*ft"c*or . HTmrvr: ( 1 > 

(Escherichia co 1 i)C)16S 
rRNA$-3-b'-TI)D NAj&tortyrt 'J y^fcv > 
t\ ElBfflffiOl 6SrRNA$-3-H-t|,DNA@e^] 
WrXXffl#$>R;lT10 4#Ba»$>l 2 6#g<7)itffj 

SN£#OT*3aMtttasa£&?# mil- Lfcr? A 

1/(2) mtucrn-7<7)nmmzm 
VMM ; osttmom. 
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mm ■ m-thnrnxb^x. moxTvr = ( i ) 

i^MM (Escherichia c o 1 i ) tf> 1 6 S 
r RN A&3- \t-tl D N A§&fr>+yrt\) >9 r lZl3\,\ 
X, JtiEiNttOl 6SrRNA£3-K-r&DNAtfH: 
VXmWLLX 1 0 4#SA^ 1 2 6#g^E^JX(i 
^OfflfflWiE^JS-^tf^- 0 =f 7 9 K(c»3tefe*£ 
HMltzrv-yb. JJErn-r^aMfttfTSHI 

( 2 ) sMkLfcro-T'^jiaftfifcrijftiibiai*^ 

[ft** 2 ] WEOWSttfcSa*. Af-ylo*. ( B a c 
illus)M. X^7^D3 7*X (Staphy 1 

o c o c c u s ) jR&^^ifisw^mrc* o . a> 
Btiie^^ u is 9 is*? Kaww** i fcsenwE 

3 1 i {ceaco* y =r * 9 

[ 1M4 ] us* 2 fcE«<^*&fcffl v ^ t>tih , a 

(Brevibaci 1 1 u s ) Jg N /\"xrj\'f;^ 
(Paenibaci 1 I u s ) S&tf *O3£i&JH<0iffl 

[M««6 ] 2 ciemcD* y ^5 ? m-* 

H. 

(Actinobaci 1 1 us) MRX/^COW^M^ 

mrnx'h o . a>o s iraw)* y ^ ? f- h tmmm 
* 3 fciea^sjd **t» . mm 1 fc£tto#a. 
[ mm 9 ] mm^- 3 izwmm y =r * ? M-f- 

K. 

[ il&B 1 0 3 ffi&B 8 fcEtt<o*tfefcffl v ^ tii & , 
If^i9fc|ga03j-y U*f-FSr£&ra-7K 

[R$g 1 1 ] MEttttRttft&P. S 3v\7f'J »7 
A(Mycobacterium)!, ^'JWf D 
»7A (Corynebacterium)!, T9^rJ 
(Actinomyces), XhW-7*hV-f 
■fe^(Streptomyces). (R 
hodococcus) Rtf*0)i&iSM<7ffl&X'f) 0 » 

EHfrMf. W*JilfclB»<0*ife. 



[is$g 1 2 ] ia^i#^4 iztmm y rf * ? i^f- 

H. 

[ft** 1 3 ] fS*JS 1 1 fcE»*>a?fefcfflv* Ml 
* . §S*« 1 2 fctEttO* y =Of 7 I/** K OsttTu 

mm 1 4 ] m&xmmw&* v s j**v ( l 
e g i o n e i la) max/ znimmoMmx-h *) % 

Eai£*tr inss i ceiiom 

imtm 1 6 ] ts^Ji i 4 tcEa^^ffifcfflv^n 
& » mm 1 5 Kiaao* y ? - h 5r#orn 

[ mm 1 7 ] miemmmntf. mmwrnm 

X'foh^ is*— H^E^X (Pseudomonas) 
JR. X^7-fn3'/*X (Staphy 1 ococcu 
s) AL ^P^X5 (Klebsiel 1 a ) JScOSffl 
Bat^±^ffl (Escherichia col i)i 

mzzftmmnimx'h o . **o, stfiEo^ y ^ 

[ if £js is] 6 tciemojj- 'Ji^^W 

[ ii^js 1 9 ] mm 1 7 tE«<o*afc:ffl v ^ t>n 
h . mm 1 8 fcieito* y ^ b* t*ttru 

-7'!^. 

[ii*fl2 0 ] mi<rmmm%mi)K 7* vw?- 

(Ac e t obac t e r ) W>. TfuWrWA 
(Agrobacterium) fL 7*5ft Hh'^A 
(Bradyrhizobium)I, ij*7uW9— 
(Cau lobacter)!, /^3yA^^- (G 
luconobacter)I v -y^X (Par 

acoccus)!, y V b'^ A (Rhizsobiu 
m) JS^ii'coafe^lSmara (Proteobacte 
r i a) (DafjV-nzmt&mmX't)*). frie 

m y ^5 vmsm^ 1 \zw&<ry®m% 
[ mm 2 1 ] e?ij## 7 fcK«^ y ^5 9 

[»««2 2] H^JS2 0tCie«O^^fflUtil 

4 . tS*5 2 1 izimm y ^ u-Ji-^ H S-i-tfTu 
[ft^ 2 3 ] miewftawfcftp, r/^ y y 

(Alcal igenes)|, /K/l^r hy ( B o r d 
ete 1 1 a) Jl, X7rxnf^;W (Sphae r 
ot i lus)l, Xty^A ( Sp i r i 1 1 urn) 
m%t'<m&im%Wm (Proteobacteri 

a) <7)/39'fu-rizmi-^imx'h*). **o, sflie^ 



(3) 112 002-51783 (P2002-51783A) 



[fs*«2 5 ] a^JS2 3 fciaao*ifefc:fflv^*i 

4 , tf$fl 2 3 MEMO* U ^7 ? M-f- F frtsti Tn 
[0001] 

x4>V7?*/3y (iaT» PCRhBS-f ) (ci4«8 

:rn-7m*4. M^Kii-eiii, 

&4. 

[0002] 

t $m -km t-tt. {\&m&m t> t twmz 

[0003] «&Ma<?)B&?£a(ft£ LT itt 

oTV^S. d««fifW)«Ml, ftHFfS2 5 5 2 7 

8 7-f-^#^^5-783 1 9#. flfH¥8-2 9 7 

#flmo-19 198 2*fc|»3;fvt^416 
S U ^V-V/WlfirF- (KIT. 1 6 S r RNA@e?lJfcB& 
•f)*, im*2 54 00 2 3WcB«**VO*4, 

[0 0 04] HflF»2 540 02 3-^*4. Hart?? 

ifc««WWC#*V\ 33M25 52 
7 8 7 #?tt . r U ^ AJBWKcWHWSrr 

&=arv>. WBHT 10-19198 2-94i, WJ*Um 

£.mmm%ru-7 {*&mm& 1 1 - 8 9 0 , *jjgig 
**?m* *\4 7 y r-r <-5/ a i o^ai^-4 c t 

ifiX'% 4#. A -v 9 9? y F OfrnZgW^l ^titbm 
S&&\.\ ftHPP8 - 2 9 7 -5§tt XEfflff£ttSft$ 



^KMWiS5iJ$: P C R^fMl ( S D A ) TttflJ-f 
ht&xn* U :f * ? F7°7 4 V-5rUi*LTV>4 
itfflSrSrCtt. a*f HW&ft lUZ&ZZoZbteX' 

8t8W)V vf fit , 1$jE^)l[*ffljf fcjatf 4 C JiT"£ 
[0005] 

immmixobtmrn] *mm<omi*. Jt 

iEWitcJR-f 4^T<0HSS:^Ifc«!{iS • 5at*48« 

7? a sr^ttT4 ; b tfx-% tmmmmtti 
tz. mmx-mm^^om^mmx-. mmm 
xim&e>m^7v-7*mti-$>c\bx'bh. 
x. mm&£.&mm:774-?~b*mfflii,z®&wn 

v v ^T^IW P C R £ ; =5: o Z b 
[0006] 

X. MTOXtvT : ( 1 ) (Escheric 
hia coi i)c016SrRNA5:3-KtSDN 
Am\C07 yA U y 7lZi5 V %T . SiE»0 1 6 S r R 
N A £ 3- K-r 4 D N AEJfcO-fe yxfflO*»feRiT 1 0 
4#g*^ 1 2 6#ac7)gE^Xi±^-^ffifiiWie?iJ^^O 

±iBro-7'^±^(i!i&tn r »siitsRtr4^i»^o 

-b>x^f y y r^^ 3 y ; rv ( 2 ) 

^1-4. 

[0007] *wsm<n 1 wjisattjv^-cii. ifieo# 

PW5ra*V Ji+frX (Bac i 1 lusjg, 7.^7 
orT/^X (Staphyl ococcus)I,S 

v%vnmw,<F>%mx-h 0 . mfe^y^^i/ 
K*«?'j#-t 1 fciEa<oi»i*iftf , iirs*&wg 

ft$^4. E?iJ##l(clB«^y^^U^ 

h . RVmm>m\izm ^ % mis* y ^5 ^ 1^^^- 

[0008] S5!## 1 *c^tiWI^*tfrn-rtt, 
A^/l'XJl^;*?? ^ DD y^XMO^CT) 1 6 S r R 

NAWMZJ^7»y4Xtl>Z.kifiVi. ±M7Q- 

7nmmRinfamizffit?&mm®cr>$ffluzm^ 

$mtltz7y4-?-*m^XPCRZftKc\,\ %{tL 
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a*, mzmmui. murmx o^mmmm - ^. 

mhZttfX*%&irt*)VA-T)ViiU7 4 7A (Ba 
cillus alcalophilush AfvkX • 7$n»J^X7ry 
XXX (Bacillus amyloliquefaciens) x A^-;UX • A 
V*7X (Bacillus badiush **f*)VX • 
X (Bacillus caldolyticus) „ • -fel^X (Ba 

cillus cereush AfvkX • X'f (Bacillus cohni 
ih A^X • 7r-7X (Bacillus firnush ^fVP 
X^i/VU^X (Bacillus insolitus) . ^)VX • 
*Wb7>f 7 J* (Bacillus kaustophi lus) N )^)VX 

• l^^X (Bacillus lentush Af-x;U ■ 11^X7* 
/l/$X (Bacillus licheniformis) N 

[0 0 0 9] Af^X • ^tfrU^A (Bacillus megat 
eriurah Af-y|/X • MrJVilX (Bacillus methenoli 
cush rt+)VA • tV)?X (Bacillus pallidas), A?- 
)VX • tftTUx (Bacillus popilliae) % )^)VX • 7° 
$7X (Bacillus pumilus) , )^)VX • X$f*>f (Ba 
cillus smithii) . )^r)VX • Xf7nt^7^ 7X 

(Bacillus stearothermophilush AfVPX • if^f-U 
X (Bacillus subtilish AfVPX • ^-^TSu*'^ 
>X (Bacillus thermoamylovorans) , J^fVX • if— 
^fVb^^yX (Bacillus thermodenitrif ican 
s) N J^)VX • ^-^/I^S^i^X (Bacillus th 
ermoglucosidasius) , AfvPX ■ if— ^l/^^^X 

(Bacillus thermoleovorans) s A'f;(/X -^fJ (Ba 
cillus vedderi) , ^n7*7^-- 7r-tyx (Calo 
ramator fervidus) . 

[00 10] ^UXhUm • 7T-Vyx (Clostr 
idium fervidus) , ^/Ui/'T ■ (Kurthia gi 

bsonii) N v9 V^fVX • TV t'X (Lactobacillus 
brevis) , t7^P37*X - ^-^7 4 7^ (Saccha 
rococcus thermophilush iTvPi/'t' ■ Ky h U^f jl D 

(Sarcina ventriculi) , X$y y%X • T*7\s 
*7X (Staphylococcus aureus), Xjy 4Dr7y;#X • 
xtT^— StmX (Staphylococcus epidennidis) ; R 
XfX? 7^nn 7 #X ■ * S XX (Staphylococcus horn 
inis) , 

[0011] *S^^ffico®«^t5^T(i. buIS^ 
M^W)K 7VtV\>/PX (Brevibaci 1 1 
u s ) JR. A'xxAfvPX (Paenibaci 1 lu 

s ) jl atz-eoifi^ja^fflaTfeo^ **o. tweo* 

[0012] wmn2\^?Bmist*ru-7\^ 
y'uizJ^jixm^^-^^xm^t^mM^ 1 6 

7-0- ^iaiiiat^giroti^^^is^E^ 



tawsstt uzt? a v-imrc pcr 
mm*, mzmm^ mumcoxd^mmmm 

• %3tti>Zk1fiV* & : ■ T^U (Br 

evibacillus agri) , 7Wrt+)VX • ^jVX'fWi/ 
X (Brevibacillus borstelensis) % 7VtV*f7l/X ■ 
7Vt:X (Brevibacillus brevis) . 7^tV\*?7kX • 
■feyhDX^7^ (Brevibacillus centrosporus) % 7" 
l/tV*f7k* • nx^yi/X (Brevibacillus choshine 
nsis) . 7UtV\'?-/lo* • y^)V^X (Brevibacillu 
s formosus) v 7V\Zl*frt\sX ■ 7f-OX^5^ (Brev 
ibacillus laterosporus) s ~f\/\Z)^rl\rX • ^^77^1/ 
b'X (Brevibacillus parabrevis) x 

[0013] yPhVN>;PX • U*?X&J (Brevibacil 
lus reuszeri) . -fls&tyfrX • if— ^/W^— (Brev 
ibacillus thermoruber) . ytXXy\'f-;WX • Tt^y^ 
X (Paenibacillus ahibensis). y\°Xxy\^;l/X • T)V 
(Paenibacillus alvei) s ;\°xxy\>^x • TSn 
Ux^^-X (Paenibacillus amylolyticus) . y\°xxys; 
^;UX • TV7WX (Paenibacillus apiarius) . ^ 
Xxy\^;UX • 4 9*tVX (Paenibacillus az 

otofixansh )V£JZJifr)\rX - ayYu^^X (Paen 
ibacillus chondroitinus) „ J^JLZJtyfoX • i]— H7 
yVTJfiX (Paenibacillus curdlanolyticus) , >^n°X 
xys:^;UX • fX7A (Paenibacillus durum) . A°X« 
Afvl^X • /^y^f (Paenibacillus glucan 

olyticus) . y\°xxy^;|/X ■ >f ^) JA^Vi/X (Paen 
ibacillus illinoisensis) N M°XX7^;kX ■ r7^y^ 
X (Paenibacillus kobensis) . y\°XX/^;l/X • 
Ax (Paenibacillus larvae) N ^\°Xxy^;PX ■ 
yyx (Paenibacillus macerans) , y\°Xxy\^;UX • 
V^TUxy^X (Paenibacillus macquariensis), J* 
Xxy^/UX • vnVU (Paenibacillus pabuli) . /n°X 
xys;f-;l/X ■ ^'Jx (Paenibacillus peoriaeh ^^X 
xy^f-yUX ■ (Paenibacillus polymyxa) , 

yN 0 Xxy^;|/X - fr^'Jf^X (Paenibacillus 
thiaminolyticush ftl/^^xxy^/l^x • (Pa 
enibacillus validus) d 

[0014] *®%^^)fl!l^®«IH^t^T{±. fiia^ 
WW** 1 . T9*JX*)VX (Actinobaci 
1 i u s ) m. AVtrtfflHnfflBV*}*). ifo. m 

tim v 9 v** Yimm*% 3 izimwmm^ 
^ »j ^ ^ vtt FRx/mttmizm^ti&mtt u 

[0015] iSMtf^atzscrffiJO^^tfrn-^i. 

r^^7/^;^JB^i:'^)lffl^ 1 6 S r RN Affi^lJtZ 
J\4 7Vy4X+&Zkifi?£. ±lfi7 fl D-7 r c7)±^ffll 
SlTF^ffl tff^Bt * SMtt^iM (2K ift^ 
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7vA ^-*JBvvCPCR£fif3rV\ ^kL^Tn-^ 
^^yvW^JR^fflS?:. M^PUBWi. mum 

>^)VX • %7Xy$X (Actinobacillus capsulatu 
sh 79*J>*&fo?. • X^-U (Actinobacillus equ 
ulih 79*Srt+lVX ■ (Actinobacillus h 

ominis) s 79*Srt*)VX - JVYVfiX (Actinoba 
cillus indolicus) . THrJ><&)\>X* U^xxl/i/ 
A (Actinobacillus lignieresii) % TbXfTJ^J 'Jty 
)VX • /l/^O-a^-X (Actinobacillus pleurop 
neumoniaeh 

[0016] *HI6WcOffi<OJWSlfct5V^tt. t(H£tf>«f 
RftWra*. S3A?f!)W(Mycobacter 
i urn) JR S a'J^f^A (Corynebac 
t e r i urn) JS. T^/^-fcrX ( Ac t i n om 
yce s ) N XM/rb7^« (Streptomy 
c e s ) v \3}ta*yf}X (Rhodococcus) s 

[ooi7] mm^4 izjjktmm^tsrxi-?^ 

5 a^fU *Aftfe l> Wfli ^A«t5 ilX 

7^xJi^^^fflfcJ:l/>e^^^«S^l 
6SrRNAiWfc^WrU^>fX-rftik3&«T*. ± 

t&ZttfZ'Zl : XhUThVf-tX - ^U-fe^X 
(Streptomyces griseus) „ ^M^7°hV^-tX • If/l/- 
^&xx (Streptomyces salmonish T?fW4-bX- 
f>f^Uyx (Actinomyces denticolens) „ T^f- 
/Vf -trX • ^Ky MJ7M AX (Actinomyces odonto 
lyticush T9jrJ~?4*zX ■ H^jr^X (Actinomyce 
s pyogenes) „ n>f Z2JX h x ? • ^•feyfD'f fx 
(Leuconostoc mesenteroides) „ D^yxh 1 /^ ■ 5 
?T4X (Leuconostoc lactis) . 3 II *A?f-»J »>A 
• i/7T ] )X. (Corynebacterium diphtheriae) v 3^ 
A'^f 'JW ■ tfjVJ^tik (Corynebacterium glutam 
icum) x 3(i*A7f ■ #t*X ( Corynebac teriu 
m bovish 3>J^>y\*^rl!^A • ?>y5/xl> (Coryneba 
cterium kutscherih 

[00 18] niJ^f'J^ • ya-h'fjL-A'~ 
^tjlO— S/X (Corynebacterium pseudotuberculosis) 
. niJ^f^A • ^Vl^S^A (Corynebacteri 



um glutamicum) „ 3 j J*A7f 'J^ ■ V&^JV (Cor 
ynebacterium renale) s *7>f nA'^f^A • 7 7^ 
>y-by.X (Mycobacterium flavescens) , Vf3A^-=r 
D^A • TJ+Zv^rX (Mycobacterium abscessus), V 
>f 3A7fUW • TMf-xy* (Mycobacterium aich 
ienseh V-f nA^xU^A ■ Tt'^A (Mycobacteriu 
m avium), ^A^fDW ■ #t*X (Mycobacteriu 
m bovish V>f ny^fU^A • -fe^A (Mycobacter 
ium celatumh V-f nA^rU^A - f x n^ (Mycoba 
cterium chelonae) „ nA^f-'J *>A ■ A V by^i 
)Vy— (Mycobacterium intracellulare) N 
[00 19] H 3A^fU^A • (Mycobacter 
ium leprae) „ V>f art?r U ■ A*— ^r^n 
— (Mycobacterium tuberculosis) s ^A^-r 
U*>A • X^P77^r T >A (Mycobacterium scrofulace 
um) „ aA^fUW • 7>j-;l/f-^A (Mycobacter 
ium fortitum) s V>f nA^f-y^A ■ (Myco 
bacterium szulgaih Vfa/ifTWJ* ■ ^/l/K* 
(Mycobacterium gordonae) „ 3/^^tU^A • x 
SX (Mycobacterium simiae) . S.W-'f 3A^f !i 
A • yy^DV^-^A (Mycobacterium nonchromagen 
icum) 0 

[0020] *BBMH^«Si«tfeV^li. fflB^ 
HW&S#\ 1^^**5 (Legionel 1 a ) Jg s 

[002 1 ] Wm%5£jfcmn£l&7v-7li;. 
\si/Jt*7m<F)fflm<n 1 6 S r R N AKfllfcWf ^ 

fc#w&«ww«oiWifc*^9 sh- L^r7>r 

toib-%3tti>ZttfV£h : VVJi%7 • (Le 
gionella anisa) s ■ ^U^yi^X (Legion 

ella brunensis) , W^^v ■ f xll^f (Legionella 

cherrii) , l/i/^*^7 • Xtl^^ (Legionella eryth 
ra) N • (Legionella feeleii) 

. Vi/it^y • ^\^r ! JX (Legionella hackeliae) v 
• /t^X^-xyy^ (Legionella jam 
estowniensis) N W^^-v • yg-^-X (Legionel 
la jordanish Uy^^7 ■ oy/t'-fx (Legionel 
la longbeachae) , ■ ^ U yxVyX 

(Legionella oakridgensis). l/i/^*^7 * ^USAxy 
(Legionella parisiensis) x X/i/Jt^y • X^.— 
^7>f 7 (Legionella pneumophi la) „ 

[002 2] l/>?**5 ■;U7 r UyU-byx (Legionella 
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rubrilucens) , ■ ^AV^-Wis (Legion 

ella sainthelensih W^DVi/X (Le 

gionella santicrucis) , Vi/Js^y • X^V^Vi/X 

(Legionella spiritensis) „ Vi/^^y ■ XtA 
Jiff- (Legionella steigerwaltii) , RXfV^J^^y • 
7X7— f- (Legionella wadsworthii) „ 

[0023] xmmmnmizis^xte. mm® 

(Pseudomonas)!, X?7 jttZlvfjX 
(Staphy 1 ococcus)!, RX/^W/iyX. 
7(Klebsiel la) JRcOl&m RV±mm ( E 
scherichia coli), MftZ^COjSMM 

tc , 6 Kieao* y d??v*j- vmmwj 
[0024] iw»*6 (c«ti5Wt*trro-rtt, 

INI. ^7^n37*xlW, ^lxrS/x^JiaM 
CO 1 6 S r R N AWM^ vf 7 U ^-f h Z t ifiV 

micu. aarm**ttfl • 

X^h : i/a-K^X • TXrt^fy— ' *f (Pseudoiaona 
s aeruginosa) » Xyi'JJfT • 3 U (Escherichia co 
li) s ?l/7yX5 • — jl— txx (Klebsiella pneum 
oniae), X^7-fD3^X • 77U-7X (Staphyloco 
ecus aureus) . Rl?X?7 * D3 */i]X • Xt7-5f 
4X (Staphylococcus epidermidis) . 

[0025] *mm*?>M)mmtz&^xte. mum 

gltifcfflfi. 7*Wf - (Acetobacte 
r) Jg s TfnWrVVJ* (Agrobacte r i 
urn) fL T^-ft Kt*7A (Bradyrhizob 
i urn) JS, ij*rart?9— (Cau 1 obacte 
r ) S N /yUnyVN'?;?- (Gluconobacte 
r)JS, A737*X(Paracoccus)I, >J 
Vt'7 A (Rhizsobium)!^ f cOSEfe^KIt 
ifflU (Proteobacteria)<7)« ^-7°{I 
0 , MI*)* U :* * ? l^sff - K# 

s. mmm izimw* y ^ ? yrv 

[0026] Effl#^7lZ*tmm-kts7v-7it. 

wmmmv>a>f)i>-T\ l zmhmmv> 1 6 s r r 



fc7-n-^<o«*«sfctj v^*iiaMC* asi^t h z t 
x\ &mmwmna7>v-7<7>£m*:. mizmm 

: r-b • A'l'y-'Jm (Acetobacte 

r pasteurianus) s T-fe r-A? ^— • A>Mr— << (Acet 
obacter hansenii) » Ty^O^y* r'J 7A • )V\i (Agro 
bacterium rubi) , 7/nA7f'J7A • f-jL-A7r 
yxyx (Agrobacterium tumefaciensh Ty'TXty 
7A • A -r/l^V— (Aquaspirillum itersoniih 7*:7T 
t Kt*7A • XX f- (Bradyrhizobium sph i]*JXX* 
^^-•XXf- (Caulobacter sp) , ?)\>?lj><>99 
— ■ 7lM (Gluconobacter asaiih Rty^ylvJjX 

• T— h 'J 7 (Paracoccus denitrificans) , 
&tf y7b*7A • XX t- (Rhizobium sp) . 

[0027] aWR»!B<ofl!i«JD«fc:*JV^tts H(iieo# 
WSStf, 7/l"# 'J v'-y ( A 1 c a 1 i g e n e 
s ) JR, XfrTh? (Bordetel la)I, X7 
r XDf 4/l/X(Sphaeroti 1 u s ) JR. Xt 
(Spirillum) JR^i:*cOilLf&^«[j|«lI» 

(Proteobacteria) <7)/8 //U-Tt^-f 

5*rarca 0 . fiiB^^ u ^7 ^ k*to 

fc, E?iJ#^8tiEit^y^^U'^r-'&t^fi^* 
i£fcffl^6ii4Wiat y ^7 ^ - H £-&ts7v3-7 

[0028] W?im j 58l l Z*tMm$ts7n-7l^ 

£.&ft%mfflm<r>0 y)v-7[zmth$m(r) 1 e s r r 
n AS»"JtcvN-f y y r-f x-rs ; t wxz . ±137-0- 

tz7u-7<Dmm.3kiz&^xmm.mmfctz> z t 
x\ w&ftmmmneytv-rnzwm:. mizwm 
Ktt. ^jxif^j: 0 zwmmiz ■ %&-fz>zktfX' 

# !> : T/P^ 'J S/-y • fx r- V 7 -f ^ yx ( Alcal ige 
nes denitrificans), T^'Jy-y • 7tX#>JX 

(Alcal igenes faecal is) , T;U^ 'J is— V ■ XXtT— 

(Alcal igenes sp) H ^l/fh7 • Tt'^A (Bordetel 
la avium) , ^fh7 • 7ny^f'fe7f 4 ij (Bordet 
ella bronchiseptica) , if^V^Y^ ■ /^y^OU^i^X 

(Bordetel la parapertussis) „ Xt'J^A-^/^y 
X (Spirillum volutans) x ^7?XOf-(iW • ±9 
yx (Sphaerotilus natans), Xfl/7 ■ 7X7— fey 
i/X (Sutterella wadsworthensis) „ Rlf? A&X/y • 
X7^f yi-^'JX (Taylorella equigeni talis) „ 

[00 29]*BfMBfcffi47"o-7'i:Lrtt, (») 
P E >U is yXfAXy'A- A'yT'^^rtl^T a q M a 
n7°n-7'*W*Ll\ TaqMan7o-7dl 
5' fflHl^^-^-feSi:3' mt^xy^-^-feS^' 



(7) M2 002-51783 ( P 2 0 0 2 - 5 1 7 8 3 A) 



NAfcyvf^U^-fXLfcWCPCRMHtfi:, DN 
[ 0 0 3 0 ] 3WWHBfc«R*ro-7'i: LT»i. 

t, Tmfitist) fcHwcaj&rftfcwtiiiv^, a 

«T9 4 V-OTra J; ij fc»4X^il±3«< 

»4L<tt. r5-fV-^)TmJ:0fcW4X:*»6» 
1 0T:iSVVrmffi£iO7'n-7£M1t-|>£fc# i T'£ 
l.tii. T a q M a n7°n-7£#f5[-f £fl&t To 
-7*<0 5' ^SrGj^^^W^Hfc-fS^^fc 

3 0mer GITC**^^* U\ 
[0031] *7 , o-7£JBvvC!!£i*ai • £*t4lgt 
fcKW-f&r^'fv-li. -feyx{8ISrl#Brt>*>l 04 

#b (*rai 6SrRNAie?ij<7)^wN''jy/) <o 

HL #iL<Ji6 9#B*»fel04#B«BI'C. 7>f 
•fe^Hfcl 2 8SB4>fe2 5 0»B«>HL #*L<(4 
1 6 2#B*>4> 2 2 6#BW|arCRIhSil4C fctfTS 
4. ±jfi<0J:3fc:. 7°74V-<DTmffili x TO-7V) 
TmttJ;iJM&4mLfi<'f4£i:. *r£L<<i#4 

[00 32] 

[0 0 3 3] gffcffll. 

tftl&t 1 kgO H -7 77 - H fc 5 0 0 g c7)ii#JS t 5 0 
l 1 . 2 L/ni n ■ D M*>*frTiWl LT H y 77 - 



co 2 o^feji,g(;3o<7)e-^*>*$)-5^. 10 
Itf>e-?ttl3B9IB«, 2oB*)e-7tel 7B$f§ 
ft. 3ol<GK-?Ji24l9IB»'C*ofc. #tf 

^•m^Ey^mmiia ( ar d g g e t as 

■f ) fciOJWfLfe. «T^Iii { M: 
ftv^TV^4ii:3Wh&»ofc : a>;^ • *r-f^)x (Ba 
ci 11 us subtil is). J^fVX- 7*)U$X (Baci 
llus licheniformis) „ )<^r)VX • If— ^Er^ r- D 7 4 

(Bacillus thermodenitrificans) „ A-f-zl/;*. 
(Bacillus) A 101*. rt+frA (Bacillus) A14 
ft, Mf^)VX (Bacillus) Sift. t^)VX (Baci 
llus) AlOftli, X^VX-yr-^T-YV? AAV 
X (Bacillus thermodenitrificans) fy^lVX • i])V 
Ry^'Jf a (Bacillus caldoxylolyticu) 

Af-/M. (Bacillus) Al 4ft&, ^JUX 
■ iwUz-lvVX (Bacillus halodurans)-VV\-f/l'X • 
t-t^or^x (Bacillus thermocloacae) ^iffiS^r 
8, A'^7> (Bacillus) Slftli. AfvM. • -f-* 
X~7yX.yi]X (Bacillus thermosphaericus) tHifr^Sr 

[0034] ±fBffi<0#*tf) 1 6 S r RN Affi^lJcOV I 

vn'^X • ^f-UX (Bacillus subtilis) (tfilgi 

ft ; 85b P (S5«|»*2 1 ) ) 

5' -AGCGGACAGATGGGAGCTT-3' (ie?lj#^9 ) 

5' -TTATCCCAGTCTTACAGGCAGGTT-3 ' (E5IJ#*1 0) 

)^)VX ■ Vtr—ytfr^X (Bacillus licheniformi 

s) (mm* ; 6 9b P (E?IJ#^2 2 ) ) 

[0035] 5' -CTTGCTCCCTTAGGTCAGCG-3' ( iS?0#-f - 1 

1) 

5' -TTATCCCAGTCTTACAGGCAGGTT-3' (ffi?0##l 2) 
^f/W-tf^ h 1)7 <i]VX (Bacillus thermod 
enitrificans) (idfiflA : 6 3 bp (E?i]#^2 3 ) ) 
5' -AGCTTGCTCTTGTTTGGGTCA-3' (E5H##1 3 ) 
5' -CTTGCGGGCAGGTTGC-3' (ffi?l)#^14) 
[0036] A'f^X (Bacillus) Al 0ft (WiM 
ft ; 65b P (ffi^lj#^2 4) ) 
5' -CTTGCTTCTGTTCGGTTAGCG— 3' (i2?i]#^l 5) 
5' -CCGGTCTTACGGGCAGG-3 ' ( lE?'J#-f 1 6 ) 
Xf-Zl*. (Bacillus) A 1 4ft (*i(S^ft ; 6 7b P (12 

¥\m2 5 ) ) 

5' -GCTCGCTCTCCTTTCAGTCAG-3' ( E^iJS^ 1 7 ) 
5' -GCGAGTTATCCCGGTCTTACAG-3' ( 1 8 ) 
)<&)VX (Bacillus) S 1ft (JtMUff^ ; 1 4 7bp (ffi 
?iJ#^2 6) ) 

5' -GCTTGCTTTTTATGAGGTTAGC-3' ( E?l]#^ 1 9 ) 
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5 ' -GGT AGCAGAACCACCTTTCAACA-3 ' (ffi?lj§#2 0 ) 

[0037] ±mm<7)r? a >y h zm^x , £ 
rfs«yi^yr;^«iaiUfcyyA*«aii: ltpc 

RfcfcClS:-?*:. PCR£fcWCJi. 9 4*CT*30#&8 
t*«MM£EBI: . 5 8*CT30^JH- 4 

^igk, 7 2x:ri4Hffl«l«-iW«ia3&»^i"t 

-r*W&3 0Em9iBU:. PCRJSa<o«j«*JaTO 
^ 1 £7j?3\ 
[0038] 

[Sll] 





0.3/iMx 2 


dATP 


200 m M 


dGTP 


200 m M 


dCTP 


200 a M 


dTTp 


200 u M 


KCI 


50mM 


Tris-HCI (pH8.3) 


10mM 


MgCIt 


2. OiaM 


Taq DMA ,K>J;< :5-t? 


0.025U//2 1. 




1 v L/50m ». 



[00 39] PCRfciO. #ffii*<7)DNABr>i-Sr# 
hZttfXZtl. t^lVX ■ -f/i-VX (Bacillus sub 
tills)W5>f v~fe >y h$rffl^Ttiil§ii^DNA8fr 
Ji-tf>ttaSSfl£I»!l**2 1 fc, A^/WX • 'J^ - 7* 
^SX (Bacillus lichenifonnis) <7)7°y4 V— fe >y h 

2£, A'^j*. • t-tfy W~7 <i] VX (Baci llus 



thermodenitrif icans) (TyTvA V— >y h £fflwcif 
H$iifcDNABrJtO«»i»!lti»!I»*2 3(c. A'f- 
)VX (Bacillus) A 1 OflKDT^ V— fe>y h£fflWC 

8«$ftfcDNAKtftf>«a^£KH#92 4(c. a* 

(Bacillus) A14#07'54-?--fey h£fflt^ 
•Cii«B$il^DNA|lf^JgSffi?lJ^g233|#^2 5fc. 
/s'f-;^ (Bacillus) S VfcOTyA "7— fe-y hSrffltA 
T8«$toDNA8rtt*>JMfflmi!fl#*2 6fc^ 
t. #^*lfc#»A3|W)DNABf^aWIDNAi:U v 
1X10 5 2X10 5 
U 5X1 O 5 3t-|iC//xL, &tf 1X1 O 6 3f- 

[0040] iB5"]#f 1 (C^-TE?lJ<7)Ta qMa n^-U 

Sr. 3' *SBfcTamara^xyf-+-i(«ftL3ftt 
<D) £f£S?L£. 7°7-f^-5:#9 0 0/zM N -etTT 
aqMan7 , n-/^2 0 0wMttf > 2fg:?&«?U:T 
aqMan Universal PCR Maste 
r Mix (PE^'^yXfAXy>^yi) fcfflV* 
T, #»fc'OVva£MWPCR£t$£:Cfofc. JgfiWP 
CRtefeWCli, 9 5°C1 5*W>aSEtti:6 0X;i4W) 
7yJ-?-&iS ■ #*R£«Sr4 01M ^Hffrofc. ft 
H}-ilSa»i:l/C, GeneAmp 5700 (PEA' 

[004 1 ] JSHfrLfc***) 1 6 S r RN ASJU^Brfr 

a. 





Baci llus 
subt i 1 is 


Bac i 1 1 us 
1 ichenifor- 
nis 


Sac i 1 1 us 
therraodsrr 
itr if icans 


Baci 1 lus 
AlOft 


Baci l lus 
A14* 


Bac i 1 1 us 


*>7JH (13hr) 


4. 02X10* 


7.70X10 1 


1.28x10' 


3.98x10* 


8.65x10* 


1.75x10' 


: > > ^JU 2 (17hr) 


1. 08x10* 


5.19X10* 


1.24X10* 


2. 89X10* 


4. 07x10* 


3. 52X10* 


*>7JU3 (24hr) 


1.70X10* 


8.48x10* 


1.9PX10* 


7. 27X10 T 


3.G8X10 7 


1.19X10 7 



[ o o 4 2 ] ci Oct o ic. mm* i izvki-mwT a 
^xmo^uxgetewmzmLmft ■ $m-fhz. 
[0043] mm. 

Iflfc&AU 1. 2L/min • DM0)&ft?MSMX 



ttGL 2 4B#rag. 7 2B$rag. &tf9 6B$f§|@CD3£ 
•K««4JSy/W««ac»ft (DGGE) fciOflfflrL 

(Alcaligenes ) -K;Urh7 (Bordetella) S 

[0044] M?M<F>&x<r) 1 6 S r RN AS^V 1 
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7) V* U V-V ( Alcal igenes) S 6flc ( igfi&£ ; 1 4 
2b P (Efl#t2 7) ) 
5'-AGCGCGAGGTAAGCTTGCT-3' KWft^2 9 ) 
5'-TGCGATCCCCCCCm-3' ( KflHH- 3 0 ) 
BordetellaS 9ft (Jifgfgg ; 1 3 5 bp (gtflj#^2 

8) ) 

5'-TTCGGCCTGGCGGC-3' (EJfl#t3 1 ) 
5'-AGAGGTCCCGAAGGATCCC-3' ( 3 2 ) 
1 0 0 4 5 ] ±Ml&mc07 7 >f V—fe •/ hSrfflV^T, 4 

RSrS.I&o*;,, PCRfc&lvCti. 9 4°CT'3 0#£ 

CO 04 6] PCRlCiO, #lft&*<ODNA»rfr£*t 
T^U^*-y (A 1 c a 1 i ge n 
es) S6flM>r?>f7— fcrhfcfflVYOWI&tlfcD 
NAm<M&mMiWMtt2 7£. tf/Prh? (B 

ordete 1 1 a) S9ft^7*5-fV— fe>y h£fflV* 



lxio 5 ntr-S/j/L, 2X105 

u 5xi o» 3t-t///L, am xi o 6 3t- 

R//£Li:fc*J:'5fc. #DNA®rfr^#S?ISi?L^. 
[0047] fi£l##8(3i*?£ft<9Ta qMa n*U 

3' *SgfcTam a r a^xy^-Jr^gfiUct 
fcfBKLfc. r5^T-Sr#9 0 0/xM s -tLTT 
aqMan7"n-7*£2 0 0,uM#tf. 2fl£$RLfcT 
aqMan Universal PCR Maste 
r Mix (PEJM^i/X7-AX^^nyW> £fflV> 

#«fcovvo£fiWPCR£t$£&-ofc. 5&SWP 

CRfctiWCii, 95°C1 5fW>a!3Ettfc6 0X;i4hO 
Hi ■ MJSBfcli, Ge neAmp 5700 (PEA-f 
[0048] flfflr 1 6 S r RNAffiflfcOlSrtf- 

7 XWih i Ts 4KB* . ^& 
[^3] 



xmmz iUi D N ARfrtf)«2E8fl| fcffifll*^ 2 8 



S3 



7¥> ;OU00mg) 





Alcal igenes S6ft 


Bcrdelella S9£ 


U>?;H (24hr) 


3.52x10' 


8.04X10* 


t*->7;i/2 (7Zhr) 


1.80X10 1 


2. 24X10' 


■>>7;U3 (96hr) 


1. 73x 10 1 


2.05X10* 



[0049]C«0i:a^. U?ij#^8 £^rf S^JCDT a 
[0050] 

[*!H*>3»ft] *WHHtt. ±J»>1 6SrRNA£ 
Z-V-tlDNAn-tyZfflfrk&lX. 104#g*> 
t> 1 2 6#g?)gji?lJ ( 5' -GGCGGACGGGTGAGTAATGTCTG-3 ' ) 
Kffi3-t5*:EiHEtf>l 6SrRNAfc3-KtSDN 

7-7^-i:£fflVvcPCR£ff&V\ -rLT£fl:U: 
<110> Denso Co. , Ltd. 
<120> A method for identifying and 
<130> ND 1004228 
<160> 32 
<210> 1 



X'$>i. 



quantitatively determing eubacteria 



( 10) 32002- 



5 1783 (P2002-5 1 783A) 



<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

cacgtgttac tcacccgtcc gcc 23 
<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

tacgtgttac tcacccgtcc gcc 23 
<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

caagcattac tcacccgtcc gcc 23 
<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

cacgtgttac tcacccgttc gcc 23 
<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

tacgcgttac tcamccgtyc grc 23 
<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

asryrttact cacccgtccg ccrct 25 
<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

acgygttact cacccgtcyg ccrct 25 
<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

atrywttact cacccgttcg ccact 25 
<210> 9 
<211> 19 
<212> DNA 
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<213> Artificial Sequence 
<400> 9 

agcggacaga tgggagctt 19 
<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

ttatcccagt cttacaggca ggtt 24 
<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

cttgctccct taggtcagcg 20 
<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

ttatcccagt cttacaggca ggtt 24 
<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

agcttgctct tgtttgggtc a 21 
<210> 14 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

cttgcgggca ggttgc 16 
<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

cttgcttctg ttcggttagc g 21 
<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

ccggtcttac gggcagg 17 
<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 17 



(12) 32 002-51783 (P2002-51783A) 



gctcgctctc ctttcagtca g 21 
<210> 18 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

gcgagttatc ccggtcttac ag 22 
<210> 19 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 19 

gcttgctttt tatgaggtta gc 22 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 20 

ggtagcagaa ccacctttca aca 23 
<210> 21 
<211> 85 
<212> DNA 

<213> Bacillus subtil is 
<400> 21 

agcggacaga tgggagcttg ctccctgatg ttagcggcgg acgggtgagt aacacgtggg 60 
taacctgcct gtaagactgg gataa 85 
<210> 22 
<211> 69 
<212> DNA 

<213> Bacillus licheniformis 
<400> 22 

cttgctccct taggtcagcg gcggacgggt gagtaacacg tgggtaacct gcctgtaaga 60 
ctgggataa 69 
<210> 23 
<211> 63 
<212> DNA 

<213> Bacillus thermodenitrif icans 
<400> 23 

agcttgctct tgtttgggtc agcggcggac gggtgagtaa cacgtgggca acctgcccgc 60 

aag 63 

<210> 24 

<211> 65 

<212> DNA 

<213> Bacillus A10 

<400> 24 

cttgcttctg ttcggttagc ggcggacggg tgagtaacac gtgggtaacc tgcccgtaag 60 
accgg 65 
<210> 25 
<211> 77 
<212> DNA 
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<213> Bacillus A14 
<400> 25 

gctcgctctc ctttcagtca gcggcggacg ggtgagtaac acgtgggtaa cctgcctgta 60 

agaccgg 67 

<210> 26 

<211> 147 

<212> DNA 

<213> Bacillus SI 

<400> 26 

gcttgctttt tatgaggtta gcggcggacg ggtgagtaac acgtgggtaa cctgccctat 60 
agaccgggat aactcgcgga aacgcgtgct aataccggat aacacagcgg agcgcatgct 120 
ccggtgttga aaggtggttc tgctacc 147 
<210> 27 
<2U> 142 
<212> DNA 

<213> Alcal igenes S6 
<400> 27 

agcgcgaggt aagcttgctt accttggcgg cgagtggcga acgggtgagt aatgtatcgg 60 
aacgtgccca gtagcggggg ataactactc gaaagagtgg ctaataccgc atacgcccta 120 
cgggggaaag ggggggatcg ca 147 
<210> 28 
<211> 135 
<212> DNA 

<213> Bordetella S9 
<400> 28 

ttcggcctgg cggcgagtgg cgaacgggtg agtaatgcat cggaacgtgc ccagtagtgg 60 
gggataacca cgcgaaagcg tggctaatac cgcatacgcc cttaggggga aaggggggga 120 
tccttcggga cctct 135 
<210> 29 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 29 

agcgcgaggt aagcttgct 19 
<210> 30 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 30 

tgcgatcccc cccttt 16 
<210> 31 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 31 

ttcggcctgg cggc 14 
<210> 32 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
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<400> 32 

agaggtcccg aaggatccc 



19 



(51) Int. Cl. 7 

GO IN 33/569 
33/58 



F I 

GO IN 33/58 
C12N 15/00 



(##) 



A 

ZNAA 



F*— A(##) 2G045 AA28 AA35 CB21 DA12 DAB 



DA14 FB01 FB02 FB07 FB12 
GC15 

2G054 AA07 AB02 AB05 BB08 CA20 
CA22 CE02 EA03 GA04 GB02 
4B024 AA11 AA13 CA09 HA14 
4B063 QA01 QA18 QQ06 QQ50 QR08 
QR32 QR42 QR55 QR62 QS25 
QS34 QX02 



